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(57) Abstract: A system and method is presented for tracking and tracing currency bills involved in the deposit and widrawal tran>- 
actions. A transactions identifier is obtanied. Currency bills involved in the transaction are scanned in order to obtain their serial 
numbers. The serial numbers are then linked to the transection identifier. 
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CURRENCY BILL TRACKING SYSTEM 



FIELD OF THE INVENTION 

The field of the invention relates generally to a currency bill processing system 
and, more specifically, to a system whereby information is extracted from currency 
bills for the purpose of tracking and tracing. 

BACKGROUND OF THE INVENTION 

Criminal enterprises often conduct their financial transactions using currency 
bills. The reasons for this are well known to law enforcement agencies. The most 
important reason is that cash transactions are exceedingly difficult for law 
enforcement agencies to track and trace. This gives the criminal enterprise some level 
of freedom to conduct the financial side of their "business" without fear of 
governmental inspection. A need accordingly exists to better assist law enforcement 
in monitoring individual, business and enterprise use of currency bills in a manner that 
allows for the tracking and tracing of currency flowing into and out of the accounts of 
criminal suspects. 

SUMMARY OF THE INVENTION 

In one embodiment of the present invention, method and device are claimed 
for scanning currency bills. Currency bills are received. An identifier for a 
transaction involving one or more of the received currency bills is obtained. The 
currency bills are then scanned to obtain an image of at least one side of a received 
currency bill. A serial number of the received currency bill is then extracted from the 
image. A data file is then created which links the extracted serial numbers for the 
currency bills involved in the transaction to the identifier for the transaction to allow 
for the involved currency bills to be subsequently traced by serial number to that 
transaction. 
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to another embodiment of the present invention, method and device are 
Calmed for —tog (for e X amp.e, withdrawing) currency bi,,s. An idendfie. 
currency bill distribution transaction ts obtained. A dis.nbut.on of a num* 
currency biUs for that transaction is then made. Each disced cnrrencv btUts 
, .armed to obtain a currency biU seria, nnmbe, The sena. numbe,( s) fo he 
disputed cnrrency biU(s) are men linked to the transaction identifier so as to allow 

u n + ~ u~ t ra red to a certain transaction by their serial 
the distributed currency bills to be traced to a cen 

number. 

to another embodiment of .he present invention, method and device are 
„ claimed for receiving (for examp.e, depositing) currency bills. An identifier for a 
currency biU reception transaction is obtained. A reception of a number of currency 
bl „s for that transaction is men made. Each received currency biU is scanned to 
obtain a currency bill serial number. The serial numberfs, for me received currency 
HUM - then linked to the transaction identifier so as to aHow me received currency 
„ bills to be traced to a certain transaction by their serial number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other advantages of the invention will become apparent 
upon reading me Mowing detailed description and upon reference ,o the foUowmg 
drawings: 

FIG. 1 is a block diagram of a document scanning device according to one 

" embodiment of the present invention; 

FIG. 2 is a perspective view of a document scanning device according to one 

embodiment of the present invention; 

FIG. 3 is a flowchart describing the operation of a document scanning device 
according to one embodiment of the present invention; 

FIG 4 is a flowchart describing another embodiment of the present invention; 
FIG. 5 is a block diagram of a document scanning device according to one 

embodiment of the present invention; 

FIGS. 6a-6c are block diagrams of a document processing system m 
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accordance with embodiments of the present invention; 
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FIG. 7 is a top view of a document being transported past an image scanner so 
as to permit scanning along the wide dimension of the document; 

FIG. 8 is a side view of a document being transported past an image scanner so 
as to permit scanning along the narrow dimension of the document; 

FIG. 9 is a representation of an image file of a currency bill according to an 
embodiment of the present invention; 

FIG. 10 is a flow chart illustrating the operation of a document processing 
system according to one embodiment of the present invention; and 

FIG. 1 1 is a flowchart describing the operation of the document processing 
system according to one embodiment of the present invention. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

The term "currency bills" refers to official currency bills including both U.S. 
and foreign currency. It also refers to bills, promotional media, substitute currency 
media or documents issued by casinos (e.g., casino script, casino tickets, cashout 
vouchers, coupons and the like such as «EZ Pay" tickets or "Quiket" tickets), other 
private entities such as "DISNEY DOLLARS®" (a registered trademark of Walt 
Disney Enterprises of Burbank, California) or "GEOFFREY DOLLARS®" (a 
registered trademark of Toys 'R US), and entities which utilize bar coded transaction 
records (such as casino tickets, cashout tickets, retailer coupons, gift certificates and 
the like). 

Reference is now made to FIG. 1 , wherein there is shown a block diagram of a 
document scanning device 100 according to one embodiment of the present invention. 
The document scanning device 100 includes an input receptacle 110, a transport 
mechanism 120, and an output receptacle 130. For ease of illustration, only one input 
receptacle 110 and one output receptacle 130 are shown in this drawing. The 
document scanning device 100 may, however, include any number of input 
receptacles 1 10 and output receptacles 130 as desired. 

An operator inserts a currency bill 135 (or stack of currency bills) into the 
input receptacle 110. In this application, the term "operator" refers to someone who 
uses the device 100 and can include, for example, a bank customer, a bank employee, 
a casino patron, a casino employee, a retail customer, a retail employee, and the like. 
The document scanning device 100 may be used in a variety of situations with a 
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t For example the document scanning device 100 may be used as 
variety of operators. For example, tne 

device like an Automated Teller Machine (AIM;, in 
a stand-alone customer device, mcc 

the operatM is . — „ nr:: z: -^JU. 

embodiment, the document scannmg device 100 may 

u- ,^ both a customer and an employee use the aevic 
5 point of sale machine, where both 

^; mpn , the document scanning device lou may 
another alternative embodiment, the do by 

alone entity device, like a bank or financial institution teller ma 

employees. w one curr ency 

As stated above, the document scannmg device 100 may 

• . .tack of currency bills into the input receptacle 110. The 
,o bill or may receive a stack of curren y ^ 
u • m no is coupled to the input receptacle 110 ana v 
transport mechanism 120 is coupl ^ 

transport the received currency bill(s) 135, one . 

. • i nn nast a scanner 140 and to the output receptacle 130. a co 
scanning device 100, past a scanner ^ 
,50 is linked to the scanner 140, the transport mechanism 120, a memory 

trol panel 170 The controller is adapted to control the operation of the 

15 0Perat ° r C ° ntr ; r 0 and the scanner 140, communicate information to and from 
transport mechanism I 0 an^ ^ ^ ^ ^ ^ ^ 

the memory 160, and to common. information to and 

panel 170. For example, the controller 150 may send display mfonna 
reC eive operator input from the operator control panel m 

Responsive to controller 150 command, the scanner 140 f 
20 Responsive information of interest may 

i is. to nmduce scan data from wnicn wiuuu 
currency bill 135 to produce ^ uke that shown in U.S. 

t. wm tvip hill image may be an image 01 iUUOWm J 

the currency bill 135. nro cessing functionality (for 

The scanner 140 further contains an optical processing tun 
The scanner caoabilities) for processing the 

«i» the identified information of interest may w 
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capability). The identified information of interest may also comprise printed features, 
patterns or relationships on the currency bills (as identified through optical signal 
processing techniques). 

As a specific example, the OCR capability may recognize certain fields within 
the currency bill 135. For example, the OCR may search the full or partial image for a 
serial number of the currency bill and extract the serial number once the field is 
located. 

The imager/OCR implementation discussed above is not the only possible 
implementation for the scanner 140 of the device 100. Other technological options for 
scanning the currency bill(s) and extracting the certain information of interest are 
known to those skilled in the art. For example, instead of imaging all or a portion of 
the currency bill(s), the scanner 140 may instead implement a line or strip reflective 
scanning operation like that disclosed in U.S. Patent Nos. 5,815,592 and 5,982,918, 
the disclosures of which are incorporated herein by reference, to obtain scan data in 
the form of printed surface feature information (from detected reflectance data). 
Appropriate signal processing techniques, such as software-based pattern recognition 
algorithms, can then be applied to the collected information (the scan data) by either 
the scanner or the controller in order to discern the printed features as the information 
of interest (for example, serial numbers, line widths, line directions, line relationships, 
and the like). 

Other scanning modules and methods can be used in place of or in addition to 
the ones described above. These include CCD array systems, multi-cell arrays, 
contact image sensing, CMOS image sensors, and other well-known scanning 
techniques. Examples of these techniques and devices are described in U.S. Patent 
Nos. 5,023,782, 5,237,158, 5,187,750, and 4,205,780, all of which are incorporated 
herein by reference in their entireties. The scanning module can also be a color image 
scanner such as the type described in U.S. Patent No. 5,335,292, which is incorporated 
herein by reference in its entirety. 

The information of interest collected from each scanned currency bill is then 
saved in the memory 160. This information may be managed by a processing 
functionality for storage by and through the controller 150. Alternatively, the scanner 
140 may be linked for data transfer and delivery of information directly to the memory 
160. 
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u <■ , of the invention, wherein the scanner 140 operates to 

ooUec. -»« »^ of ^ „ ^ stored „ the memory 

stored therein. The determm g ^ 

160 ta association with its ^ bussed in more detol. 

5 information of interest as data ,0 the tnrage Ale. Thrs wdl 

bel0W ' „ another embodbnent of Ore invention, wherein cu„ency bill mi*es areno, 
coUeCd, the determined — n of h^restis a.red . the 
• ^* fiio This will be discussed in more detail below. 

" ^.t ^ hi the art (for cramp, h y debase association, to other 

— " 1""^r-!T£ the bnages of dre currency hid 135 
*- ^ "J Jm mory .60 may — dre currency hid as a W 
— by the scanner ^ ^ m , 35 , ^e,, the 

" toSe "::r:Xirj g eofa P o rti onofd,ecn n enc ybU11 3 5 <apar,U 1 

" ZZ Z » may be that rhe memory ,60 on., nee* to autre an image 
plc0J re of the b,U 135). 1 y nMded for a g]ven 

— - 

„ of the currency bUl 135. device 
Tnmine now to FIG. 2, a perspective 

^Tfd mdua particular embodixnent the docmnent scanmng dev.ee 100 
,00 is dhtstrated. In dus parr ^ ^ ^ for 

» M I rtetrmerl-lpane. U0 ma, be used by 

receiving and displaying ^formation The cusmm 

s . _ who is no, — * an J^J^. widr a 

«-* <* " TTir« service technician, while .he cummer contro. pane, 
bank employee, such as a teller or servrc ta ^ a 

for use by the bank customer (who may be engaging 
180 is provided for use by m .urferstood that the 

„ ennency deposit or withdrawal activity) « ^-^ ^ 
. 7f > ; n this example need not be mannea ai ca^u 

operator co ^^t.^ — 

customer use (this is especially tru associated with 

device such as an ATM). As another example, suppose the 
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a merchant. The operator control panel 170 is provided for use by a merchant 
employee, such as a cashier, while the customer control panel 180 is provided for use 
by the merchant customer (who may be paying with currency bills or receiving 
currency bills as change). 

The document scanning device 100 is preferably sized to be rested on a 
tabletop. According to one embodiment associated with such a device having a single 
output receptacle, the document scanning device is compact, having a height of about 
9 V* to 12 Vi inches, a width of about 1 1 to 15 inches, and a depth of about 12 to 16 
inches. According to one embodiment associated with such a device having two or 
more output receptacles, the document scanning device is compact, having a height of 
about 17 Vi inches, a width of about 13 l / 2 inches, and a depth of about 15 inches. 
According to yet another multiple output pocket embodiment, the document scanning 
device has dimensions of a height of about 20 inches, a width of about 15 inches, and 
a depth of about 18 inches. 

Reference is now made to FIG. 3 wherein there is shown a flowchart 
describing an embodiment of the operation of a document scanning device, such as 
the document scanning device 100 of FIGS. 1 and 2. At step 200, a stack of currency 
bills is placed into the input receptacle of the scanning device. At step 205, the 
scanning device obtains a transaction/user identification number. 

This transaction/user identification number provides a mechanism to link the 
user who is either contributing (depositing) currency bills or receiving (withdrawing) 
currency bills to the processed currency bills themselves (it alternatively links a 
certain transaction number to the currency bills implicated by that transaction). The 
transaction/user identification number may be any type of unique identifier, such as an 
account number, PIN, merchant number, social security number, employee number, 
driver's license number, credit/debit/smart card number, and bar coded or other 
encoded number. The transaction/user identification number may be encoded based 
on user name or any other identifying number (such as driver's license number or 
social security number). The transaction/user identification number may also be an 
alphanumeric code, a fingerprint, or biometric scan. The transaction/user 
identification number may also be obtained by a video image of the user or any other 
known way to identify a person. The transaction/user identification number may be 
obtained in any number of ways by an identification input device (such as entry 
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^ tire operator — or — ^ ^ ^ Z 
input device include a card — or ^ sIip 
.atier option. A. number may be read off an eneoded sheet, such as 
or a MICR eneoded deposit slip, whieh is input for processus through the dev.ee 100. 
, mfcl, panel option, me number ma y be input br,o tire device bytire = 

reader is available on the device, the number may be read from an 
^Ldit/smart card ma, is inpu, into the deviee. More gener* «* 
Lactionruser identification inpu, dev,ee may be any known devree capabfco 

ra ay aiso be any «yp« of reader, sueh as a MICR reader, a bar code reader, an optica, 
reader, biomettic reader or others known in, he art. 

The currency bills are men transported by ,he tianspor, mechanrsm one a, a 
tim e (step 210). It should be no,ed for one embodinren, of tire invention ma, tire brUs 
„ II I traLported comprise only .hose bids which are pertinen, to a grveo 
Ho. For e*amp,e, in a receiving/withdrawal transaction, Ure mpu,^ 
may be loaded wirh many currency biHs, bu, oruy droae cunency brUs whrch „ 
Jded in connection widr tire withdrawal tinnsaction are pleased by me « 
m echanism paa, tire scanner for tire given transaction/user ~£ 
M Thus tirousands of dollars worth of currency biUs may be present . me urpu, 

-requires withdrawn, of only one-hnndred dollars in currency brUs, then or* on. 

doUars worth of currency bills are transported pas, the scanner for tba 
^ Converse,,, in a contributing (depositing) trans action^ mp« 
„ recite may be ,oaded witit tire currency bills of one or more users, « *~ 
cunLy bUls which are pertinen, ,0 toe deposit tiansaction arc processed by tire 

JL user identifications may be associated witir each portion of tire crnrency b Us 
Lg handed. Put another way, tire system is capabie of associating a «-y 
J0 faction (Whetirer contiibuting or receiving, witir a transaction^ rdentiftcauon 
M *e bandhng (tiansporting) of tire curtency hUis for *» — 

^h tiuti me cunency bins of different users and different transactions are no, mrxed 
^tach other with respect to system processing. In this way, coticc,ed da. 
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(currency bill images, currency bill information of interest - features, serial numbers, 
and the like) from the scanner can be uniquely associated with a transaction/user 
identification number (and thus also with a certain transaction). 

Each transported currency bill is then scanned in step 215. As discussed 
5 above, this scanning operation may involve optically scanning each currency bill to 
obtain a bill image (of either or both sides of the bill). The bill image may be an 
image of substantially the entire currency bill (a "full image") or of selected portions 
(a "partial image") of the currency bill. Alternatively, a line or strip reflective 
scanning operation may be performed. Other scanning operations may also be used. 
The performance of step 215 produces scan data. At step 220, this scan data is 
processed to identify certain information of interest with respect to each currency bill. 
For example, the identified information of interest may comprise the characters 
printed in one or more fields of the currency bills. The identified information of 
interest may also comprise printed features, patterns or relationships on the currency 
bills. Even more specifically, the identified information of interest comprises bill 
serial number data. 

In step 225, the information of interest from the currency bill is stored in 
memory in association with the transaction/user identification number. In this way, 
the information of interest is linked to a certain user and that user's transaction. 

For example, in connection with a currency deposit or withdrawal at a bank, 
the identified information of interest (comprising, for example, currency bill serial 
number data) is stored in association with the identification number for the 
user/customer who is making the deposit/withdrawal transaction. In this way, 
tracking or tracing of currency bills to particular users can be made. This 
tracking/tracing information may be of specific interest to law enforcement agencies 
in connection with criminal investigations. 

In another example, again in connection with bank deposit and withdrawal 
transactions, the identified information of interest (comprising, for example, currency 
bill serial number data) is stored in association with the identification number for the 
bank teller who is processing the deposit/withdrawal transaction. In this way, tracking 
or tracing of currency bills through particular teller drawers can be made. This 
tracking/tracing information may be of specific interest to bank management in 
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information may be encoded information. The document identification characteristic 
information may be in the form of numbers, letters, and/or symbols as well as other 
printed or recognizable indicia. 

As discussed above, the document identification characteristic information 
may be obtained by obtaining an image scan (full or partial) of the document. From 
the image scan, the characteristic information may be obtained by using optical 
character recognition (OCR) software for identifying the characters printed in the 
character information fields of the documents. For example, if the character 
information is the serial number, the OCR may search the full image for a serial 
number and then extract the serial number once the field is located. 

Next, in step 217, the document identification characteristic information is 
associated with the customer identifier so that the document under examination can be 
linked for tracking and tracing purposes with the customer/transaction. As discussed 
above, this can be accomplished by storing the data (characteristic information and 
customer identifier) in a memory. In the memory, the document is linked to the 
customer by tying the characteristic information to the customer identifier. For 
example, if the characteristic information is obtained via image scanning, the 
customer identifier, as well as the characteristic information, could be tagged onto the 
image. Alternatively, the characteristic information can be stored in a memory in a 
file dedicated to the customer (as identified by the customer identifier). This way, 
someone searching the memory for the document or characteristic information could 
see that it is stored under a specific customer's identifier. Other methods for linking 
two or more of the customer, the document being deposited and the characteristic 
information, are well recognized by those skilled in the art. 

As an example of operation, for retail customers, the customer identifier may 
identify a particular store, branch number, or other division, such as checker, cashier, 
teller, or department number. The customer identifier may be located on a document 
that is able to be scanned and used as a divider when the retail customer engages in a 
transaction. For example, a retail store may have five cashiers and may desire to 
know which particular cashier is handling certain currency bills. The dividers, or 
customer identifiers, would be placed between the transactions being handled by 
different cashiers. The dividers would be scanned, triggering the device to associate 
the characteristic information for the processed currency bills (for example, serial 

11 
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discrimination and authentication device 144 may be of the type described in U.S. 
Patent Nos. 5,815,592 and 5,982,918, the disclosures of which are incorporated herein 
by reference. The discrimination and authentication device 144 operates to 
authenticate the document and determine document value (for example, denominate 

s the currency bill). 

Either component, or perhaps both components in certain situations, operate as 
discussed above to produce scan data. This scan data may be processed to identify 
certain information of interest with respect to each document. For example, the 
identified information of interest may comprise the characters printed in one or more 

,o fields of the documents. The identified information of interest may also comprise 
printed features, patterns or relationships on the documents. Even more specifically, 
the identified information of interest comprises currency bill serial number data or 
document amount, account number, bank number, or other alphanumerical 
information. 

, 5 There are reasons why the use of separate physical components for the image 

scanner 142 and discrimination and authentication device 144 may be preferred. 
There may exist differences in processing rates between the two pieces of physical 
components (for example, it may take longer to image and image process to obtain 
certain information of interest using the image scanner 142 than it would take to 
20 obtain that same information using the discrimination and authentication device 144), 
and thus the proper component can be assigned the task of obtaining the information 
of interest which is needed more quickly. Also, the use of two different 
functionalities in general, and two physically separate components in particular, 
provides a certain level or redundancy in information of interest determination by the 
2 5 device 100 which helps improve overall data collection accuracy. 

It will be recognized that the device 100 need not include the discrimination 
and authentication device 144 in situations where the functionalities performed by that 
component are configured for performance by the image scanner 142. Alternatively, it 
will be recognized that the device 100 need not include the image scanner 142 in 
30 situations where the functionalities performed by that component are configured for 
performance by the discrimination and authentication device 144. 

The device 100 may further include a printer 145. The printer 145 is provided 
to perform a variety of functions. For example, the printer 145 may be used to print a 
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network. The communication link 420 may be over a private line or a public line. In 
some embodiments, the document scanning device 100 may be connected to the first 
computer 430 via the internet. Alternatively, the communication link 420 may be 
over another form of media, such as a radio or microwave link. The first computer 
430 may be located in the same place as the document scanning device 100 or it may 
be in a location remote, or separate, from the document scanning device 100. 

For example, it is contemplated that the document scanning device 100 may be 
located at a branch of a bank, while the first computer 430 is located at the main office 
or processing center of the bank. In this implementation, the device may be used for 
bank account currency deposits and/or withdrawals. 

In the embodiment illustrated in FIG. 6a, a plurality of document scanning 
devices 100 may be connected in a "hub and spokes" network architecture as is known 
in the art. This is illustrated by a plurality of document scanning devices 100 shown 
in phantom. All of the document scanning devices 100 are linked via the 
communication links 420 to the first computer 430. Likewise, other network 
architectures may be used. In order to prevent congestion, an image buffer (not 
shown) on each document scanning device may store data until polled by the 
controller or the first computer. 

Turning now to FIG. 6b, an embodiment is illustrated where a second 
computer 450 is also in communication with a plurality of the document scanning 
devices 100. In this embodiment, the first and second computers 430 and 450, 
respectively, are also in communication and can share information with each other 
(see, also, FIG. 6a). In this embodiment, the second computer 450 may be at another 
bank and may be connected via the communication links 420 to the separate document 
scanning devices 100. In this embodiment, the second computer 450 would transmit 
information to the document scanning devices 100 and to the first computer 430. The 
first computer 430 would then transmit the information to the document scanning 
devices 100 in its network. Alternatively, the second computer 450 could 
communicate directly with all of the scanning devices and perform information 
updating tasks. Even if the second computer 450 is not a bank computer or server, it 
may still have access to the scanning devices. Some banks may allow their customers 
to have access to the memory in the document scanning devices 100 to view images 
that were deposited to or drawn on the customer's account at the bank. 
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embodiments, like that shown in FIG. 8, the transport mechanism 120 transports the 
currency bill 135 in a direction that is parallel to a longer edge of the currency bill 
135. Stated another way, a short edge of the currency bill is the leading edge. 

Referring now to FIG. 9, an image file 1000 according to one embodiment is 
shown. The image file 1000 comprises several parts. A first image section 1010 
represents one side of the scanned currency bill. The image is a collection of data and 
is represented here pictorially so as to be more easily explained and understood. In 
the cun-ency bill sample shown in FIG. 9, the first image section 1010 is the front side 
of the document scanned, namely, a one dollar bill. Similarly, a second image section 
1020 comprises data representing the reverse side of the document, in this case, the 
back side of the currency bill. On both the first and second image sections 1010 and 
1020 of the currency bill, there is information that may be important to have stored 
separately in the image file for cross-referencing or tracking purposes. For example, 
the front side of the one dollar bill includes the serial number and the back side 
includes a plate number. Both of these may be important to include in the image file 
and may be cross-referenced for sorting purposes. 

To assist with bill tracking and tracing operations, the serial number of the 
currency bill must be obtained. The serial number is extracted from the bill and stored 
in a data portion 1030 of the image file. Once the serial number of a bill is obtained, 
the serial number can be useful in tracking the distribution of the bill. It may also be 
used to help a government official track the whereabouts of criminals and follow 
currency bills that are being laundered. 

The image file 1000 may also include an account number field 1080 that is 
associated with the currency bill. The account number may be added to the image file 
by the document scanning system 100 or by the first computer 430 (FIG. 4a). The 
account number field 1080 refers to the account by which the currency bill is adjusted 
(either deposit or withdrawal). As discussed above, this number may alternatively 
refer to the transaction/user identification. This allows someone viewing the image 
file to know what account/transaction/user obtained adjustment (credit/debit) for the 
bill. For example, if the bill was deposited and later discovered to be of interest (for 
example, to law enforcement), by viewing the image file, the user could see what 
account/transaction/user was credited and could then take the appropriate action. 
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denomination of the currency bill, series and/or issuing Federal Reserve Bank, to 
name a few. At step 1540, the currency bill is then discriminated. This may be done 
by a discrimination and authentication unit as described above, or the amount of the 
bill may be determined from fields that are extracted from the image of the bill at step 
1530. 

In this embodiment, after denomination occurs, the bill is then tested at step 
1550 to determine whether the bill is genuine or a counterfeit. Some counterfeiting 
tests include measuring light emitted from the bill (visible, ultraviolet, and infrared), 
testing for watermarks, holograms, magnetics, and security threads, and testing image 
quality. Another method is to compare the serial number that is extracted from the 
image of the currency bill to a list of serial numbers stored in a memory. The serial 
numbers stored in the memory are serial numbers which have been used on counterfeit 
currency bills. Since counterfeiters often use the same serial numbers repeatedly, a 
currency bill having a serial number that matches the counterfeit list, may be a 
counterfeit bill. If the serial number of the scanned bill matches a serial number on 
the list and/or the currency bill does not pass the other authenticity tests, then, at step 
1555, the scanning device rejects the bill. After the scanned currency bill is 
determined to be counterfeit, the image of the rejected bill may be tagged with the 
reason for the rejection. By utilizing tagging, a person viewing an image at a later 
date would know why the currency bill was rejected. The currency bill may be off- 
sorted by being sorted into a second output receptacle. In other embodiments, the 
document processing system may halt operation while an operator removes the 
suspect bill from an output receptacle. It is also contemplated that the operator may 
be informed via the display of the presence of a suspect bill and its characteristics (i.e., 
the serial number, whole image of bill). In another embodiment, the presence of a 
counterfeit bill may also cause the document processing system to signal the proper 
authorities. The operator may decide, upon inspection of the bill, that the bill is 
genuine and should be accepted. The operator may then override the decision of the 
scanning device to reject the bill. Alternatively, the operator may decide that further 
testing is required and may accept the bill temporarily or on a "hold" basis. If the 
currency bill is accepted as a "hold," the funds would not become available for 
withdrawal until the bill was verified as genuine. 
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withdrawal. In either situation, however, deposit or withdrawal, the currency bills at 
issue in the transaction are scanned, perhaps image scanned, and information of 
interest, perhaps a serial number, is obtained for each bill. User/transaction/account 
information is also collected and a file, perhaps a data file or an image depending on 

5 the scanning operation performed, is created to link the obtained information of 
interest to the collected user/transaction/account information. 

While the present invention has been described with reference to one or more 
particular embodiments, those skilled in the art will recognize that many changes may 
be made thereto without departing from the spirit and scope of the present invention. 

o Each of these embodiments and obvious variations thereof is contemplated as falling 
within the spirit and scope of the claimed invention, which is set forth in the following 
claims. 
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WHAT IS CLAIMED IS: 

! A currency bill scanning device, comprising: 

a receptacle for holding currency bills; 

» n identifier for a transaction involving one or 
means for obtaining an identitier ior a u 

"""^a processing fi— Uty * creating a data fl. - * £ 

, • , „ m bers for the currency bills involved in ore transaction to the 
„ ex.rao.ed senal numbers for the y ^ ^ ^ 

identifier for the transaction to allow for the tnvol 
subsequently naced by serial number to mat transacts 

2 . The device of claim 1 wherein the image scanner obtains at leas, a 
partial image of each currency bill. 

3 . The device of Cairn 2 wherein the partial image is obtained of each 
side of each currency bill. 

4 . * device of claim . wherein the image scanner obtains a fiUl image 
of each currency bill. 

" ' 5 . T hedeviceofc,aim4whereinmenn,inragei S ob.amedofeachside 
2 o of each currency bill. 

* , • i wherein the means for obtaining the identifier 

6. The device of claim 1 wherein xnc m 

comprises a data entry device. 

7 . The device of claim 6 wherein the data entry device is a keypad. 

8 . The device of claim 6 wherein the data entry device is a card reader. 



22 



WO 2005/017842 



PCT/US2004/022397 



9. - The device of claim 6 wherein the data entry device is a biometric 
scanner. 

10. The device of claim 1 wherein the data file is an image file which 
contains an image of the currency bill tagged with the extracted serial number of that 
currency bill and the identifier of the transaction involving that currency bill. 

1 1 . The device of claim 1 further including a currency bill denomination 
functionality. 

12. The device of claim 11 wherein the denomination functionality is 
implemented by extracting a bill denomination value from the image. 

13. The device of claim 1 further including a transport mechanism adapted 
to transport the currency bills, one at a time, from the input receptacle past the image 
scanner, to at least one output receptacle. 

14. The device of claim 13 wherein the currency bills are transported by 
the transport mechanism with a narrow dimension parallel to a direction of transport. 

15. The device of claim 13 wherein the at least one output receptacle is a 
plurality of output receptacles. 

16. The device of claim 1 further including a controller adapted to control 
the operation of the device. 

17. The device of claim 1 further including a memory for storing the serial 
number and transaction identifier data. 

18. The device of claim 1 further comprising an interface through which 
the data file is communicated from the device to a computer. 
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19 . , The device of claim 1 wherein the image scanner extracts a 
denomination of the currency bill for storage in the data file. 

20 The device of claim 1 wherein the image scanner extracts a Federal 
Reserve Bank number of the currency bill for storage in the data file. 

21 . The device of claim 1 wherein the image scanner extracts a signatory 
the currency bill for storage in the data file. 



5 

on 



22. A currency bill scanning method, comprising: 
receiving currency bills; 

obtaining an identifier for a transaction involving one or more of the 

io received currency bills; 

scaling .he chancy bU.s to obtain an image of a, leas, one s,de of a 

received currency bill; . 

e«racung a seria. number of me received currency bin from me unage ; 

'" ,d creating a data file which links me exrracted serial numbers for the 

° currency bi,ls invoWed in the paction to me identifier for the .ran 

for me involved cunency bills to be subsequent* .raced by senal number .o ma. 
transaction. 

23. The method of claim 22 wherein scanning obtains at least a partial 
image of each currency bill. 

24. The method of claim 23 wherein the partial image is obtained of each 
side of each currency bill. 

25. The method of claim 22 wherein scanning obtains a full image of each 
cunency bill. 

26 The method of claim 25 wherein the full image is obtained of each side 
of each currency bill. 
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27. - The method of claim 22 wherein the data file is an image file which 
contains an image of the currency bill tagged with the extracted serial number of that 
cunency bill and the identifier of the transaction involving that currency bill. 

28. The method of claim 22 further including denominating each currency 

5 bill. 

29. The method of claim 28 wherein denominating comprises extracting a 
bill denomination value from the image. 

30. The method of claim 22 further including a transporting the currency 
bills, one at a time, from an input receptacle to at least one output receptacle. 

io 31. The method of claim 30 wherein the currency bills are transported with 

a narrow dimension parallel to a direction of transport. 

32. The method of claim 30 wherein the at least one output receptacle is a 
plurality of output receptacles. 

33. The method of claim 22 further comprising storing the serial number 
15 and transaction identifier data. 

34. The method of claim 22 further comprising externally communicating 
the data file. 

35. The method of claim 22 further including extracting a Federal Reserve 
Bank number of the currency bill for storage in the data file. 

o 36. The method of claim 22 further including extracting a signatory on the 

currency bill for storage in the data file. 

37. A method for distributing currency bills, comprising: 
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obtaining an identifier for a currency bill distribution 

transaction; 

distributing a number of currency bills for that transaction; 

scanning each distributed currency bill to obtain a currency bill serial 

5 number; and ... . fU _ 

ltokin „ the serial numbers) for the distributed currency b.U(s) to the 

tt a„sac,io„ identifier so as to aUow the distributed currency biUs to be traced to a 
certain transaction by their serial number. 

38. The method of claim 37 wherein the distribution transaction comprises 
,o a currency bill withdrawal transaction. 

39 The method of claim 37 wherein scanning comprises imaging each of 
the currency bills in the transaction and extracting the currency bill serial number from 
the currency bill image. 

40. The method of claim 37 wherein linking comprises forming a data file 
15 containing the transaction identifier and serial number(s). 

41 The method of claim 37 wherein linking comprises forming an image 
file containing an image of each currency bill for that transaction along with the senal 
number of those currency bills and the transaction identifier. 

42 A method for receiving currency bills, comprising: 
obtaining an identifier for a currency bill reception transaction; 
receiving a number of currency bills for that transaction; 

scanning each received currency bill to obtain a currency bill senal 

number; and ^ ^ ^ ^ ^ ^ ^ ^ 

25 taction identifier so as to allow the received currency bills to be traced to a certain 
transaction by their serial number. 

43 . The method of claim 42 wherein the reception transaction comprises a 
currency bill deposit transaction. 
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44. - The method of claim 42 wherein scanning comprises imaging each of 
the currency bills in the transaction and extracting the currency bill serial number from 
the currency bill image. 

45. The method of claim 42 wherein linking comprises forming a data file 
containing the transaction identifier and serial number(s). 

46. The method of claim 42 wherein linking comprises forming an image 
file containing an image of each currency bill for that transaction along with the serial 
number of those currency bills and the transaction identifier. 

47. A device for distributing currency bills, comprising: 

means for obtaining an identifier for a currency bill distribution 

transaction; 

a mechanism for distributing a number of currency bills for that 

transaction; 

a scanning device operable to scan each distributed currency bill and 
obtain a currency bill serial number; and 

a processing functionality for linking the serial number(s) for the 
distributed currency bill(s) to the transaction identifier so as to allow the distributed 
currency bills to be traced to a certain transaction by their serial number. 

48. The device of claim 47 wherein the distribution transaction comprises a 
currency bill withdrawal transaction. 

49. The device of claim 47 wherein the scanning device comprises an 
imager for obtaining an image each of the currency bills in the transaction and 
extracting the currency bill serial number from the currency bill image. 



50. The device of claim 47 wherein processing functionality links by 
forming a data file containing the transaction identifier and serial numbers). 
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51 The device of Cairn 47 wherein processing function* links by 

• ™ of each cunency bill for that transaction 

52 A device for receiving currency bills, comprising: 

.4 fnr a currency bill reception 

means for obtaining an identifier for a curren y 



5 

transaction; 

a 



m echamsm for receiving a number of currency hills for tha, 
MK . scanning device operahie to scan each received cturency biff ro ohrain 

diluted currelcy hi..,) ro the fransactton identifier so as ,o aUow rhe recetved 
lency hiUs to he traced to a certain paction hy fhefr sena, number. 

53 . The device of Cairn 52 wherein the reception transaction comprises a 
, s currency bill deposit transaction. 

54 The device o, claim 52 wherein the scanning device comprises an 
imagCT for obtaining an unage of each of the » » - — - 

Jcdng me currency bill serial number from me currency bd, tmage. 

" 55 The device of claim 52 wherein the processing functionality links by 
20 (onn ing a da* rile containing lhe transact idenrifier and serial numbers). 

56 The device of claim 52 wherein me processing functionality links by 
fOT mfng an Z - — . an fmage of each ctnrenc, biff for - 
*e aeriaf number o, .hose currency bffla and fhe hanaacrion .denser. 
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